Summary. Oxygen consumption rates by human spermatozoa in semen and in sugar free medium, and of seminal plasma, were determined.
INTRODUCTION
Human spermatozoa are known to be capable of respiring: they take up oxygen and produce heat aerobically (Shettles, 1940; Davis & McCune, 1950; Rothschild, 1960) , they contain a complete cytochrome system (Mann, 1951) and they are able to oxidize certain extraneous substrates such as glucose and pyruvate to carbon dioxide and water (Terner, 1960) . However, proof that energy from the oxidative aerobic metabolism can be utilized directly for sus¬ taining the motility of human spermatozoa is still lacking. As Rothschild (1960) aptly pointed out, 'the fact that human spermatozoa respire does not imply that oxygen is necessary for sustained motility'. Furthermore, the earlier investigators limited their attention mostly to the exogenous respiration ofhuman spermatozoa, that is respiration in the presence of either added substrates or seminal plasma (which abounds in fructose).
In the present investigation, the endogenous as well as the exogenous respiration of human spermatozoa was measured, and an answer was sought to the question whether or 
Diluent
This was prepared by mixing: 100 ml of 0-154 M-NaCl, 6 ml of 0-155 M-KC1, 1 ml of 0-155 M-MgS04 and 5 ml of M/15-phosphate buffer of pH = 7-3.
Fructose or glucose, to a final concentration of 5 mg/ml, was added when required.
Text- fig. 1 . Apparatus for measuring oxygen consumption rates, e, Electrode assembly; v, vessel of 0-5-ml capacity; j, jacket; r, magnetic stirring rod.
Oxygen consumption
The rate of oxygen consumption was measured with the aid of an oxygen electrode in the apparatus shown schematically in Text- fig. 1 . The electrode assembly, e, is inserted through a ground glass joint into a small vessel, v, of 0-5 ml capacity, containing a magnetic stirring rod, r, and surrounded by a jacket, j, through which water is circulated from a thermostatically controlled bath. The oxygen electrode assembly was similar to that described by Silver (1963) . The finer details concerning the electrode itself, as well as the method of measuring the rate of oxygen consumption, were as described by Nevo (1965 (Hober, 1945, p. 380 
Observation chambers
For the purpose of observing spermatozoal motility under anaerobic and aerobic conditions, a thin glass cell of rectangular cross section and 0 -5 mm deep was used, similar to that described by Schindler & Nevo (1962) . In order to measure the respiratory rate of spermatozoa in whole semen, the rate of oxygen uptake by the seminal plasma was subtracted from that of the whole semen.
Actually, the oxygen uptake by seminal plasma times the volume fraction
of the plasma should be subtracted. However, this is near enough to unity so as not appreciably to affect the results (Mann, 1964, p. 90 The inactivation was obviously due to exhaustion of the oxygen from the medium and the reactivation due to its re-oxygenation, as demonstrated by Schindler & Nevo (1962) and by Nevo (1965) On the other hand, in the presence of exogenous substrates of whole semen or in sugar-containing diluent, there was no inactivation of the spermatozoa, or zone separation. The spermatozoa were continually active throughout the suspension during 6 to 8 hr of observation. During most of this time motility of the spermatozoa was maintained under anaerobic conditions, as the time until exhaustion of all the oxygen from the surrounding medium was from 20 to 90 min in different samples.
Thus anaerobically, unlike aerobically, human spermatozoa can only sustain their motility at the expense of their exogenous metabolism, that is, fructolysis or glucolysis.
The 'inactivation times' (it) of washed spermatozoa were used to calculate the endogenous respiratory rates of the spermatozoa listed in Table 2 under 'it' method. After aerating the suspension well by mixing (not by bubbling air through it, which causes frothing) an aliquot was introduced into the observa¬ tion chamber. The time until inactivation set in, t, was measured with a stop¬ watch, taking the end point as the first bulk inactivation, which coincides with the critical 02 concentration (Nevo, 1965 (Nevo, 1965) and to that of other cells containing a cytochrome oxidase system (Winzler, 1941; Baker & Bamberger, 1941 ; Longmuir, 1954; Froese, 1962) as well as to that of isolated mitochondria (Chappel, 1964) and isolated cytochrome oxidase system (Chance, 1957) . According to Chance (1957) , Oxygen affinity of the respiratory system is so high that no changes of rate will occur until the oxygen concentration has fallen to about 4 µ at 24°C (02 tension of about 2 -5 mmHg). This value is about the same as that of the 'critical 02 concentration' of human and other spermatozoa. Rothschild (1960) varied between 2-1 and 9-45 and oxygen uptake of whole semen by Shettles (1940) and by Davis & McCune (1950) 
